The importance of exploratory behaviors by which agents actively sample information has been long appreciated in a wide range of disciplines ranging from machine and robot learning to neuroscience and psychology. Given the complexity of these behaviors, progress in understanding them will require a confluence of ideas from these multiple fields. This collection of articles in aims to provide a home for a broad range of studies F1000Research addressing this topic, including full length research articles, brief communications, single figure studies, and review/opinion articles, and studies using computational, behavioral or neural approaches. Here, we provide an introduction to the collection which we hope will grow and become a valuable resource for the researchers exploring this topic.
Understanding how the brain regulates its information seeking behaviors is significant from both basic science and applied perspectives. It is important for understanding attention, which is a crucial information selection mechanism and is implicated in a range of psychiatric disorders 1 , for understanding the active control of learning and memory -how a neural system selects and organizes its own learning experiences 4 and determines which ones will leave a lasting trace 2 , and for understanding curiosity and embodied exploration during development and adulthood 3, 6 . From a practical standpoint, such an understanding can spur improvements in education and computational methods for guiding efficient robotic exploration 6, 7 .
Addressing these questions requires us to tackle a number of difficult questions 4 . These questions include how rewards and information seeking shape cognitive mechanisms of learning, memory and attention 5 , how information seeking shapes exploratory behavior in situated and embodied organisms 6 , how subjects build explanatory models of their environment and use these models to constrain the sampling of additional information, how the brain generates the intrinsic motivation to seek information when physical rewards are absent or unknown, and how intrinsic and extrinsic rewards interact in driving behavior. The goal of this collection is to provide a home for papers on these and related topics, with the goal of spurring interest and debate in this research field.
